Background. Adverse childhood experiences (ACEs) are known to be associated with a lasting effect on physical and psychological well-being in adulthood. Patients with alcohol dependence (AD) are a particular clinical subgroup who report a higher number of ACE categories than the general population and who develop several health-harming behaviors and poor social skills.
Introduction
Emotional and interpersonal impairments continue to be studied in the area of alcohol dependence (AD) because of their role in treatment outcomes and general wellbeing in patients with AD. The literature states that social disabilities in patients with AD may be either primary or secondary to alcohol misuse and may be produced by both social and biological factors. [1] [2] [3] Patients with AD were found to present a loss of behavioral flexibility, significant impairment in facial emotion recognition and a generally impaired ability to recognize one's own and others' mental states. 1, 2 Patients with AD and impairment in facial emotion recognition were found to consider alcohol misuse as a tool for improving social abilities. 3 However, alcohol misuse, especially in adolescence, was found in animal studies to result in lifelong neurobiological changes and a permanent loss of hippocampal neurogenesis with the further phenotype result of impairment in behavioral flexibility. 1 General self-efficacy, which is an important measure of social ability, is referred to as global confidence in one's coping ability in demanding or new situations, which require a variety of stressful experiences to be dealt with and which characterize one's social skills. 4 As was noted by Bandura, patients who have strong self-efficacy are likely to mobilize the effort needed to successfully resist situations which put them at a high risk for using alcohol. 5 Skill-oriented self-efficacy, i.e., the ability to not drink in high-risk situations, is associated with the effective use of coping strategies and lower relapse rates. 6, 7 General self-efficacy may be influenced by adverse childhood experiences (ACEs), understood as physical, emotional and sexual abuse, loss of attachment figures, and sudden potentially traumatic events, i.e., witnessing someone's death. Bandura et al. pointed out that there is a bimodal association between life adversities and self-efficacy. 8 Strong selfefficacy supports recovery from traumatic experiences, but self-efficacy may be impaired by previously experienced life adversities. 8 Reports in the literature indicate that ACEs may trigger adverse adaptation following traumatic experiences, and impair self-efficacy. [9] [10] [11] Individuals with AD were found to report a higher number of ACEs than the general population. 12, 13 As compared with people with an ACE Study score of 0, those with an ACE Study score of 4 or more were 7 times more likely to suffer from AD. 12 It was postulated that this may be due to having been raised in a dysfunctional household; however, the correlation is obviously not absolute. 14, 15 Nevertheless, a national study in Great Britain on ACEs found that individuals with ≥4 ACEs (vs 0 ACEs) were at an approx. 3 times higher risk of developing any disease before 70 years of age, e.g., cancer, diabetes or stroke. 16 This may be due to the fact that patients with AD, apart from drinking alcohol, develop multiple health-harming behaviors, e.g., poor diet, low physical activity or cigarette smoking. 17 The results of studies on the association between ACEs and general health in adulthood based on the ACE Study score have been widely published. 12, 13, 18, 19 However, exposure to sudden stress and violence outside the family is also considered to be an important predictor of health in adulthood. 20 Thus, we posed 3 more questions to our participants concerning them potentially witnessing a family member's attempted suicide, a family member's death from any cause or a stranger's death from any cause (e.g., a traffic accident).
Both health habits and general self-efficacy are contributors to individual mental and physical well-being; therefore, searching for the factors that may trigger them is still necessary in order to propose possible preventive strategies for better overall health. 8, 21 To our knowledge, this is the first study to assess the possible influence of childhood adversities on health habits and general self-efficacy in patients with AD. Here, we hypothesize that ACEs may promote the adoption of health-harming behaviors and may impair general self-efficacy in patients with AD.
Material and methods

Study participants
This is an observational, cross-sectional study that was performed in Poland between 2013 and 2015. A total of 209 consecutive patients with AD who were admitted to psychiatric wards for a course of AD psychotherapy or treatment of alcohol withdrawal syndrome and who gave informed consent were involved in the study. Of these patients, 13 did not undergo further analysis because of incomplete data or the withdrawal of their consent during the study. The study analyzed 196 patients with AD (F = 50) aged 43.8 ±10.7 years (mean ±SD). Each patient received a consensus diagnosis of AD by 2 psychiatrists according to the 10 th revision of the International Statistical Classification of Diseases and Related Health Problems (ICD-10). 22 The most recent alcohol intake was at least 1 week priorly. The exclusion criteria were: age of <18 years, a history of a significant psychiatric comorbidity according to the ICD-10. 22
Data collection
This study used a structured self-reported questionnaire that was designed to measure the sociodemographic and clinical characteristics of the study participants (gender, age, education, employment status, marital status, place of living, and cigarette smoking). The study participants were assured of the confidentiality of the data obtained. The researcher remained present during the completion of the questionnaires in order to address the participants' questions and to make sure the respondents understood all of the items. Patients who answered "yes" to the following question: "Have you smoked at least 100 cigarettes during your lifetime?" were considered smokers.
The current severity of drinking was measured using the Alcohol Use Disorders Identification Test (AUDIT) with a Cronbach's alpha index of 0.85. 23 The ACEs were measured with a tool designed for this study, named the ACE (13) Score. The first 10 questions, developed by Kaiser Permanente and the Centers for Disease Control and Prevention, evaluated exposure to abuse and family dysfunction occurring during the first 18 years of one's life (the ACE Study score). 18 These 10 questions focused on chronic physical, verbal and sexual abuse, neglect, the loss of one or both parents for any reason (i.e., divorce, separation or death), exposure to domestic violence, and growing up in a household with mental illness, alcohol abuse, drug abuse, or incarceration. The 3 additional questions concerned events that also took place in one's life before the age of 18 and included the following: witnessing a family member's attempted suicide, witnessing a family member's death due to any cause and witnessing a stranger's death due to any cause (e.g., traffic accident). The details of our statistical analysis allow for our results to still be comparable with the studies based on the ACE Study score.
Health behaviors were assessed with the Health Behavior Inventory (HBI) designed by Juczyński. 24 Internal reliability for the total HBI measured by Cronbach's alpha was estimated at 0.85 and ranged between 0.6 and 0.65 for its 4 subscales. 24 The HBI comprises 24 statements used to assess health behaviors on 4 subscales: positive attitude (PA), proper dietary habits (PDH), health-related practices (HP), and preventive behaviors (PB). Total HBI scoring falls in the range of 24-120 points, i.e., the respondent must specify on a 5-point scale how often he/she performed a certain action over the previous year (1 = almost never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = almost always). The higher the score, the higher the level of health-oriented behaviors. For further interpretation, HBI scoring may be converted into standardized units on a sten scale, which is a sectional scale with an average sten score of 5.5 and a standard deviation of 2, ranging from 1 to 10. It was proposed to adopt the following sten ranges: results 1-4 (low score), 5-6 (average score) and 7-10 (high score). 24 Self-efficacy was measured with the Polish version of the Generalized Self-Efficacy Scale (GSES) by Schwarzer, Jerusalem and Juczyński. A 10-point psychometric scale was used to assess optimistic self-beliefs in coping with a variety of difficult demands in life. 24 The GSES, with a Cronbach's alpha index of 0.85 for internal reliability, was created to assess a general sense of perceived self-efficacy and to predict the ability to cope with daily struggles and adaptation after experiencing all kinds of stressful life events. 24 Responses are marked on a 4-point scale for each item and total scoring ranges from 10 to 40 points. The higher the score, the greater the individual's generalized sense of self-efficacy. Scoring ≤24 points is interpreted as a low outcome, between 25 and 29 points as medium outcome, and ≥30 points as high outcome. 24 In order to address a possible bias connected with participants' intentional attempts to present themselves in either a better or worse mental and general condition, the researcher who remained present during the completion of the questionnaires was not involved in the patients' therapy. Recall bias was still possible during the ACE (13) Score completion, which is listed among the limitations of the study.
Ethics
All of the participants gave written informed consent for their participation in the study. The study was approved by the Local Bioethics Committee (No. RNN/467/13/KB and KB/843/13/P). The study was carried out in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments.
Statistical analysis
Statistical analysis was performed using STATISTICA v. 12.0 (StatSoft Polska, Kraków, Poland). Generally, a p-value of <0.05 was considered significant. The normality of data distribution was evaluated with the Shapiro-Wilk test. Parameters with normal distribution (age and HBI) are presented as the mean and standard deviation (SD). If the distribution was other than normal, the median and range (min-max) were provided.
The multiple stepwise regression analysis was employed to evaluate the influence of continuous and categorical variables on the GSES and HBI. Variables included in the analysis were selected based on a literature review as possibly associated with self-efficacy and health habits, and were as follows: age, gender, educational level, marital status, occupational status, and place of living. [25] [26] [27] Additionally, for both the GSES and the HBI model, we included the number of ACEs determined by the ACE (13) Score.
In both analyses, the automatic forward selection of variables included in the model was applied. Thus, at the beginning there were no variables in the model, so in the process of testing the algorithm, the variables which improved the model the most were added. This procedure was repeated until no additional variable improved the model.
Results
Characteristics of patients with alcohol dependence
The sociodemographic characteristics of 196 patients with AD (F = 50) are presented in Table 1 . The mean age of the patients was 43.8 ±10.7 years. Approximately 40% of the patients with AD were high school graduates (38.8%) and over half were unemployed (60.2%). Over 30% of the patients with AD were divorced (31.2%). The severity of drinking, measured by the AUDIT interview, was 27.2 ±7.6 out of possible 40 points (Table 1) .
ACE (13) Score, HBI and GSES
The patients reported from 3 to 10 ACEs (median: 3). Figure 1 presents the reporting frequency of each ACE in both females and males.
On the HBI scale, the patients' mean score was 64.4 ±16.6 out of 120 points. Within this scale, scores on the subscales for PDH ranged from 6 to 30 points (median: 14); for PB they also ranged from 6 to 30 points (median: 17); for PA they varied between 6 and 29 points (median: 18); and for HP, between 6 and 28 points (median: 15.5).
On the GSES scale, patients scored from 10 to 40 points (median: 30) out of 40 possible points.
Multiple stepwise regression analysis for variation in health habits assessed by the HBI and self-efficacy assessed by the GSES
The model for the GSES explained 6.8% of its variability ( Table 2) . Gender (β = -2.176; p = 0.036) and the number of ACEs (β = -0.377; p = 0.026) were significant determinants. Although marital status, educational level and place of living were not significant determinants in the stepwise method, they entered the final model. The ACEs explained 3.2% of the variability of general self-efficacy assessed by the GSES.
The model for the HBI explained 11.2% of its variability ( Table 2 ). Age (β = 0.336; p = 0.008), place of living (β = 7.481; p < 0.001) and the number of ACEs (β = -1.210; p = 0.007) were significant determinants; however, marital status also entered the model. Here, the ACEs explained 3.9% of the variability of health behaviors assessed by the HBI. 
AD -alcohol dependence; AUDIT -Alcohol Use Disorders Identification
Test; 1 smoker -respondent who smoked at least 100 cigarettes during their lifetime; 2 town -place of living of <50,000 citizens; 3 city -place of living of >50,000 citizens. The categories with an ACE (13) Score are as follows: ACE1 -psychological abuse; ACE2 -physical abuse; ACE3 -sexual abuse; ACE4 -emotional neglect; ACE5 -physical neglect; ACE6 -loss of contact with parents; ACE7 -witnessing physical abuse toward one's mother or stepmother; ACE8 -drinking/ alcohol/drug use by a household member; ACE9 -mental illness/suicide attempt of a household member; ACE10 -incarceration of a household member; ACE11 -witnessing a family member's suicide attempt; ACE12 -witnessing a family member's death; ACE13 -witnessing a stranger's death. ACE -adverse childhood experience; AD -alcohol dependence. 
Discussion
This study examined health behaviors, general self--efficacy and self-reported childhood adversities in patients with AD. We found the ACEs to be among the factors that significantly and adversely influenced general selfefficacy and promoted health-harming behaviors in adulthood in patients with AD.
The explanatory power of the model of health behaviors for patients with AD as used in this study was found to be 11.2%. The ACEs, current age and place of living were variables with a significant association with health habits ( Table 2 ). Out of all of these variables, the ACEs explained 3.9% of the HBI variability.
The literature on health harm associated with alcohol drinking states that there is no obvious positive association between alcohol intake and health harm, as health harm is already a final result associated at least partially with alcohol misuse and other health-harming behaviors, such as cigarette smoking, poor diet and poor voluntary exercise. 17, 28 Cross-sectional studies relying on self-reporting may provide underestimated data on the duration and severity of drinking, or show less severe alcohol drinking in patients with existing alcohol-related health harm, i.e., head and neck cancer or esophageal cancer, without a lifetime drinking history and previous drinking patterns. 29, 30 Health-harming behaviors also decreased with age of our patients, which may suggest that they improved their health behaviors because of alarming health costs, or as a result of support from family or healthcare providers. Our study did not aim to assess current health harm that was potentially associated with alcohol misuse, but current health habits in patients with AD. Our results are in line with other studies that show a parallel coexistence of alcohol misuse and other health-harming behaviors. Approximately 92% of our patients with AD were also cigarette smokers. Bellis et al. confirmed strong associations between alcohol misuse or smoking and low levels of exercise or poor diet. 16 A meta-analysis by Probst et al. confirmed the accumulation of health-harming behaviors in individuals with alcohol misuse. 31 However, they stated that this accumulation was predominantly reserved for communities living in socioeconomic deprivation and they considered healthcare provision, dietary habits and smoking behaviors as putative main factors underlying this phenomenon. 31 According to their analysis, low socioeconomic status was related to malnutrition, i.e., to purchasing foods that are high in fat, salt and sugar, processed food and fast food consumption, and low fruit and vegetable consumption, which may interact with alcohol consumption to alter protein and vitamin absorption and increase the risk of vitamin and mineral deficiencies. 31 In our study, occupational status and educational level did not enter the model of variability in health behaviors, as there were probably factors other than education, i.e., factors related to the place of living, which implicated health habits. There might have been better availability of healthcare and health education, and better promotion of voluntary exercise and a healthy diet in cities than in towns and villages. Health habits were more health-oriented in the city-dwelling patients, less health-oriented among the inhabitants of towns, and the least among village inhabitants. However, the ACEs were found to correlate with them adversely, i.e., the higher the number of ACEs, the more health-harming habits were present in the patients.
The ACEs were also considered a measure of social inequities and were more frequent in communities of poor socioeconomic status. 32 A USA national study that applied the ACE Study score in a sample of the general population found that the rate of premature death (<65 years of age) rose along with the number of self-reported ACEs. 18, 19 Respondents who had experienced at least 4 ACEs of any type were about twice as likely to have an elevated prevalence of premature death relative to the respondents with no such experience. The highest risk occurred among those who reported having been physically neglected and living with substance-abusing or criminal family members during their childhood. 17 The explanatory power of the model of general self-efficacy for our patients was found to be 6.8% (Table 2 ). Only the ACEs and gender of the study participants were found to be significantly associated with general self-efficacy; the ACEs explained 3.2% of GSES variability.
In our model of general self-efficacy variability, being a female patient and reporting a higher number of ACEs was significantly associated with lower general self-efficacy. As pointed out by Bandura et al., general self-efficacy may be impaired by previously experienced life adversities. 8 The kind of ACE category and individual susceptibility to ACEs may also be meaningful for future general selfefficacy. The female patients with AD were more likely to report both psychological and sexual abuse, and a household member's alcohol or drug misuse. General self-efficacy was referred to as global confidence in one's coping with demanding or novel situations. It warrants dealing with a variety of stressful situations and characterizes one's social skills. 4 Lower general self-efficacy was found to be related with a higher risk of suicide ideation. 33, 34 The majority of studies on self-efficacy in substance abuse disorders have focused on skill-oriented self-efficacy as an important factor which influences treatment outcome. Skill-oriented selfefficacy, i.e., the ability to not drink in high-risk situations, is associated with an effective use of coping strategies and with lower relapse rates. 6 As reviewed by Trucco et al., there has been a growing number of studies which indicate that individuals with higher skill-oriented self-efficacy scores are less likely to relapse and more likely to remain abstinent up to 6 months following treatment, and, similarly, that low skill-oriented self-efficacy was predictive of a relapse during 12 months following inpatient alcohol detoxification. 7 As assessed by Czyz et al., lower self-efficacy was reported by subjects with substance abuse disorders who had more severe suicidal ideation and by those with more suicide attempts. 33 The explanatory power of our model of general self-efficacy for our patients was found to be only 6.8%. Alcohol consumption is a known factor which promotes a phenotype of loss of behavioral flexibility; thus, alcohol misuse may be primary to social impairment and may promote social anxiety, altered adult synapses, altered cognition, reduced adult neurogenesis, and increased neuroimmune gene expression and the epigenetic modifiers of gene expression. 1 Since the adolescent brain is uniquely sensitive to alcohol neurotoxicity, decreased adult neurogenesis might contribute to an increased risk of adult psychopathology and cognitive dysfunction. 1 As reviewed by Crews et al., ethanol exposure in early adolescence adversely affected social skills of rats, particularly males, in terms of social inhibition, although it occurred in a lesser degree in adolescents than in adult rats. 1 A meta-analysis by Bora and Zorlu showed that patients with alcohol abuse disorders presented significantly impaired facial emotion recognition, particularly for disgust and anger. 2 Further studies on general self-efficacy and its relationship to ACEs should utilize more psychometric analyses and functional neuroimaging.
The World Health Organization pointed to ACEs as an important target for primary preventive strategies of chronic ill health during one's lifetime. 35 Our study found ACEs to be one of the factors that significantly correlate with general self-efficacy and health habits in patients with AD and indicate that they should be targeted with primary preventive strategies for better overall health in adulthood. However, in case it is already too late for primary preventive strategies, secondary prevention to improve general self-efficacy impaired by childhood adversity should be introduced. The cognitive-behavioral theory posits that higher confidence in the ability to not drink in a high-risk situation is associated with the effective use of coping strategies and lower relapse rates. 6
Limitations
The main limitation of studies on childhood adversities, including ours, is that the analyzed data is retrospective and self-reported, and that recall bias is still possible; for example, the respondent may recall more negative autobiographical adversity when he or she is answering the questions regarding poor mental and physical health conditions in adulthood. 36 Thus, it is possible that variables identified in later life as factors possibly influencing general well-being in adulthood would not prove to be predictive of ultimate health outcomes when assessed in earlier stages of life. 20 Moreover, the paucity of factors that might have been either supportive or harming to the respondent and were not included in the study (i.e., a parent's hidden emotional problems or receiving professional help) could influence the respondent's current health. The cross-sectional design of the study precludes both causal inference (as event-reporting may be confounded by the current psychological condition and age) and a longitudinal analysis of adjustment methods. 37 Finkelhor et al. also considered another important limitation of studies analyzing retrospectively-recalled ACEs. 20 Between older and younger respondents, there may be a difference in pointing to childhood experiences as adversities or not, which mirrors social changes regarding the norms and awareness of childhood experiences. Thus, in the younger cohort of respondents, due to the increased availability of professional support (i.e., a psychotherapist at school) and more cultural awareness, parental divorce may be nonpredictive of a worse health outcome in adulthood than may be the case in an older cohort. 20
Conclusions
We confirmed that childhood adversities, understood as neglect, trauma, physical and psychological abuse, and witnessing someone's death, are one of the factors significantly associated with the development of health-harming behaviors and worse general self-efficacy in adult patients with AD. Even though these were among many other factors influencing health habits and general self-efficacy, and explained only approx. 4% of the variability of health habits and about 3.5% of the variability of general self-efficacy, the study suggests the need for psychotherapy to focus on childhood trauma while strengthening general selfefficacy, targeted to improve alcohol abstinence.
